Abstract
Following routine extracapsular cataract and posterior chamber implant surgery, recovery of the blood aqueous barrier (BAB) was quantified by sequential anterior chamber fluorophotometry. This was correlated with surgical details and postoperative findings to ascertain those factors which were related to excessive damage of the BAB immediately after surgery and to failure to recover a normal BAB by 3 months postoperatively. A cohort of 84 patients was followed. In the early postoperative period excessive levels of damage to the BAB were related to iris damage (p<001) and diabetes mellitus (p<001). By 3 Immediately postoperatively 56% of all eyes (47 out of 84) were in the 'low leakage' group with AC fluorescence less than 617 ng/ml (groups A+ D), and 44% had fluorescence greater than 617 ng/ml and formed the 'high leakage' group (groups B+C). At 3 months postoperatively 78-6% of all eyes had recovered a normal BAB (groups A+B) but 21-4% had continued breakdown of the BAB with fluorescence greater than 523 ng/ml (groups C+ D); 54% of those with very high fluorescence immediately after surgery subsequently recovered a normal BAB by 3 months (20 eyes out of 37 in groups B+C).
The surgical and clinical findings were compared with the AC fluorescence; firstly in the immediate postoperative period and secondly at 3 months so that the factors related to excessive damage to the BAB immediately after surgery (Table 1) and to continued breakdown of the BAB (Table 2 ) could be elucidated. The statistical significance of the differences between the groups of eyes was shown using the X2 test.
In the early postoperative period the significant factors for high leakage was iris damage (p<0-01) and the presence of diabetes (p<001). This raised, the possibility that the diabetic patients may be the ones with excessive iris damage so a further analysis was made comparing the high leakage and low leakage eyes again but excluding the 10 diabetic patients in the study. The findings were similar with a statistically significant correlation between high leakage and iris damage (p<005). At 3 months the factors related to continued breakdown of the BAB were an abnormal pupil shape (p<002) and the presence of posterior synechiae (p<0-001) ( Table 2 ). The posterior synechiae were all located in the mid or peripheral iris rather than at the pupil margin.
Discussion
Anterior segment fluorophotometry demonstrates the degree of damage to the BAB after routine cataract surgery. Although fluorophotometry has been used extensively to study the effect of cataract surgery on the eye we are not aware of any other study where patients have been studied postoperatively as a sequential cohort. Our results were analysed in two groups: those with high levels of AC fluorescence immediately postoperatively and those failing to recover their BABs by 3 months. In this study we have shown which clinical and surgical factors are related to breakdown of the BAB in the early and late postoperative period.
HIGH FLUORESCENCE IMMEDIATELY POST-AC Fluorescence (ng/ml) (mean + SD) OPERATIVELY (TABLE 1) The presence of diabetes mellitus was related to excessive damage to the BAB immediately after surgery (p<0001). Diabetic eyes appear to have more permeable iris vessels than normal eyes and are likely to be more susceptible to surgical trauma. Endothelial cells and basement mem-<338 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10+11+12 +13+14+15+16+17 brane are altered in the iris vessels of diabetic eyes45 and diabetic eyes with retinopathy have more protein in the aqueous and this increases with the severity of the retinopathy.6 From the clinical point of view Cunliffe et all found that diabetic patients had a higher incidence of inflammation and macular oedema postimplantation in comparison to age matched normal eyes.
The second factor correlating with excessive damage to the BAB was trauma to the iris (p<OOl), shown by changes in the pupillary appearance due to pupillary sphincter damage, iris tucking (caused by the implant, residual capsule fragment or capture of iris in the section) or iris trauma from surgical handling. It is not surprising that iris trauma is so important when 12 months after surgery and found that eyes within the bag placement of the implant had less damage to the BAB than eyes with the implant in the ciliary sulcus, although, with longer follow-up to 3 years, there was no difference between eyes with sulcus or bag fixated posterior chamber implants or even any difference between pseudophakic and aphakic eyes.
One might have expected those eyes in our study who developed an increase in iris pigment loss following surgery (15 eyes) to show increased damage to the BAB. This did not happen and the reason for this is probably that the iris pigment epithelium is avascular and may initially cushion the iris stroma from chaffing. We would anticipate that if chaffing continued those eyes would eventually show damage to the BAB. There was no evidence in this study of an association of posterior capsule opacity with changes in the BAB in the first 3 months after operation which was to be expected as significant posterior capsule opacity is likely to take several months to develop and would occur after the study had been completed. There was an increased incidence of angiographic cystoid macular oedema (CMO) in the eyes with high AC fluorescence at 3 months (p<0-05) but when the four eyes with senile macular degeneration or diabetic maculopathy were excluded there was no significant difference between the groups. Our results show an overall incidence of persisting angiographic CMO in 5% (four out of 80) of patients at 3 months. This compares with 6-8% of eyes with 2+ or more angiographic CMO in the study by Wright et al. 20 The results of this sequential study show that breakdown ofthe BAB immediately after surgery is closely related to the amount of iris trauma during surgery. The degree of iris trauma was independent of diabetes which was also a factor related to increased anterior chamber fluorescence. This emphasises the need for meticulous surgical technique particularly with diabetic patients. At 3 months postoperatively the major factors also appear to be associated with structural changes in the iris and the development of posterior synechiae, probably reflecting continuing inflammatory processes in the eye. Cataract surgery is at present undergoing a major period of change from planned extracapsular surgery to capsulorrhexis and small incision phacoemulsification surgery. A major advantage of this latter style of surgery is potential avoidance of any uveal contact either during surgery or postoperatively and it will be interesting to see if this is reflected by lower degrees of damage to the BAB postoperatively. 
